& Petrosko, 2000) , and that the program has worked against the kind of teaching advocated in national standards (Whitford & Jones, 2000) . Similarly, Grissmer and Flanagan (1998) report that in Texas, students' achievement has been increasing on both state tests and the National Assessment for Educational Progress. They argue-largely by a process of elimination-that these increases can be attributed to a state accountability system that features statewide testing in several grades. The Grissmer and Flanagan report has been attacked both on the grounds that the achievement gains are substantially overstated (Klein, Hamilton, McCaffrey, & Stecher, 2000) and that the program has had a number of unintended negative side effects including "pushing" children out of school to undermining challenging teaching and learning (McNeil, 2000) . Further, Confrey and Carrejo (2002) in their analysis of high-stakes testing in Texas, state, "serious questions of fairness may be neglected without more informed and empirical study of the links between testing and classroom practice" (p. 562).
Policies and Practices Relating to Testing
Many of the debates about the effects of state testing stem partly from the strong feelings surrounding this policy area, partly from the methodological problems with many of the studies being conducted, and partly because it is difficult to tease out the effects of testing from other related state policies. In this section, we will briefly describe some of the related state policies and practices in more detail.
Three interrelated policies are especially important for understanding how tests affect instruction. The first policy involves the actual form and content of the test. This is considered to be very important because some educators and policymakers maintain that teachers inevitably teach to the test. Teaching to the test can be good, they argue, if the test is well designed. Proponents of state and national standards in mathematics maintain that if tests are to be used at all, they must be aligned with standards and "should support the learning of important mathematics and furnish useful information for both teachers and students" (NCTM, 2000, p. 22). Test advocates argue for the greater use of different types of test formats (e.g., constructed response items and performance based tasks), and content aligned with the standards (Baron & Wolf, 1996; Resnick & Resnick, 1992) . Many maintain that content emphasized on tests gets emphasized in class and that content not emphasized on tests may never be addressed. Indeed, a frequent charge about state testing is that it actually narrows the content that is actually taught. Essentially, the argument is that what gets tested will get taught, whereas untested content falls out of the curriculum and topics within subjects that are not on the test get put off until the end of the year if they are taught at all (Corbett & Wilson, 1991; McNeil, 2000) .
The types of items on a test are also claimed to influence the types of problems teachers use in class. The argument is that when complex, open-ended problems are placed on tests, teachers are more likely to provide students with similar types of problem activities in class. Indeed, one reason for the great interest in various forms of performance assessment and portfolios in the early 1990s was the hope that tasks requiring students to show their work and explain their answers would promote inquiry-oriented instructional approaches that would provide an opportunity for students to build deeper understanding about the content (Resnick & Resnick, 1992; Rothman, 1995) . In the early 1990s, the combination of required state portfolio assessment and an active professional development program led to substantial changes in the kind of mathematics tasks that Vermont teachers used (Stecher & Mitchell, 1995) . Currently, many states combine conventional multiplechoice formats with various kinds of constructed response formats intended to measure higher-order thinking and problem-solving abilities. However, even when tests use formats where students construct responses, some of the same risks (such as drilling students on items and content likely to be found on the test or teaching students how to "out smart" the test designers and assessors on each of the different types of items) that are typical of the more traditional tests may occur (Smith, 1996) . Although discussion of state testing is extensive, the evidence that testing promotes instructional change still remains inconclusive (Newmann, Bryk, & Nagaoka, 2001; Smith, 1996) .
The second policy is the accountability system in which the test is located. This system determines the incentives or stakes linked to having large numbers of children pass a test. Accountability policies are, generally speaking, intended to increase motivation to attend to tests by increasing pressure to drive teachers and students to perform at higher levels. Conventional policy analysis suggests that modest stakes, such as publicizing test scores in the newspaper, may spark some level of attention on the part of educators and students. Higher stakes in the form of linking passing to graduation or promotion, teacher incentives such as pay raises, or state takeover of schools or districts with low pass rates are often powerful motivators for getting educators to attend to state tests (Adams & Kirst, 1999) . Business groups often call for raising the stakes associated with state tests, and Grissmer and Flanagan (1998) claim to provide evidence for the effectiveness of such strong incentives. On the other hand, those who attack state testing feel that strong sanctions affect teaching and argue that these sanctions result in negative consequences ranging from cheating to simply not teaching content excluded from the test (Smith, 1991a; Stecher & Barron, 1999) . Finally, pressure to have students do well on tests can be communicated to teachers in ways much more complex than suggested by analyses of accountability systems. Even in states with limited accountability systems, some teachers may feel that they are under considerable pressure to raise test scores (Firestone & Mayrowetz, 2000) .
The third kind of policy focuses on creating learning opportunities for teachers, most notably in the form of professional development. The argument in this case can be summarized by stating that even if teachers are motivated to respond to testing or other policies that require changes in instructional practice, they may be hard-pressed to actually do so if they do not know what to do or how to do it (Cohen & Barnes, 1993) . Some researchers note that when state tests are combined with professional development, changes can occur. Using a survey of California elementary teachers, Cohen and Hill (2001) found that a combination of well-designed professional development and a challenging state test led to reforms in teaching practice that ultimately contributed to higher student test scores. However, the researchers note that the number of teachers impacted by this professional development was rather limited, so the statewide effect on achievement was modest. To date, this study has not been replicated.
The arguments for the effects of state testing are mixed. The validity of the arguments are difficult to sort out because the effects of testing may well depend on the mix and degree to which incentives and accountability measures (including rewards and punishments associated with student performance on the test) and learning opportunities (including professional development for teachers and administrators) are aligned with the test. The wide variety of state policies (cf. Editorial Projects in Education, 2001) should provide the natural variation to understand better how tests, incentives, and learning opportunities interact, but that will require studies in numerous states. One strategically important set of policies to study includes a reasonably well-designed test in a state with both weak accountability and incentives and weak learning opportunities. This situation would allow analysts to focus more on the effects of the test itself. New Jersey provides such a situation.
THE NEW JERSEY EDUCATIONAL POLICY CONTEXT
New Jersey is among the top 10 states in providing fiscal resources for education with the highest expenditures per pupil in the country. However, it is in the bottom 10 in equity of resource distribution in spite of recent court decisions that are intended to equalize expenditures between the state's wealthiest districts and its poorest cities (Editorial Projects in Education, 2001). Nationally, the percentage of children ages 5-17 living in poverty is estimated to be approximately 19%, whereas in New Jersey, the childhood poverty rate is approximately 14% (National Center for Educational Statistics, 1998). Approximately 38% of the elementary and secondary students in New Jersey are members of minority populations, and those students comprise 78% of all students enrolled in urban schools (National Center for Educational Statistics, 2000).
New Jersey adopted its Core Curriculum Content Standards in 1996. Those standards, in principle, supported a concept of achievement in mathematics that incorporated understanding in line with national standards for mathematics (NCTM, 2000) . For example, consistent with national standards, the New Jersey mathematics standards stated that students would "develop the ability to pose and solve mathematical problems in mathematics, other disciplines, and everyday experience" and "communicate mathematically through written, oral, symbolic, and visual forms of expression" (New Jersey State Department of Education, 1996a, p. 15).
Within 2 years, the state began adopting tests in the fourth, eighth, and eleventh grades that the New Jersey Department of Education claimed were aligned with these standards. The fourth-grade Elementary School Performance Assessment (ESPA) was piloted in mathematics in 1997 and 1998 and was implemented statewide in the spring of 1999. When taking the test, students would spend about half their time answering multiple-choice items and the other half answering short constructed response items. The test specifications placed items in a grid where one dimension was labeled "Knowledge and Skills" with categories for conceptual understanding, procedural knowledge, and problem-solving skills.
At the same time, New Jersey had a weak accountability system at least with regard to the fourth-grade test. Test scores were released annually and published in the newspapers. However, these scores had no bearing on student promotion.' There was little if any relationship to remuneration for teachers or administrators. Although the state did have a law allowing for district takeover and had already taken over three districts, criticism of that program suggested that it would be unlikely for the state to take over any more districts. Moreover, there was no provision for taking over individual schools within districts. Schools that did not have the requisite number of students achieving proficiency on the state test would, however, be subject to more intensive monitoring and required to fill out more paperwork by the state.
New Jersey also had a relatively underdeveloped system for addressing other elements involving instruction. For instance, unlike California and Texas, the state had no centralized textbook or materials approval system. Nor did it have an elaborate system for offering professional development to support the new standards and assessments. The state had recently adopted a requirement that teachers receive 100 hours of professional development every 5 years, but the range of activities that count as professional development is very broad. In addition, the state lacked the kind of professional development networks that California and a few other states had (Pennell & Firestone, 1997) . Thus, New Jersey provides an opportunity to study the effects of a state test in the absence of strong accountability and learning policies.
METHOD
The study we report here focuses on observational and interview data from the first 2 years of a 3-year multimethod study of testing and teaching in New Jersey that combined a statewide survey with a more intensive observation and interview study of a smaller sample of teachers. The survey portion of the study is described in more detail elsewhere (Firestone, Monfils, & Camilli, 2001) . In this section, we describe the sample for the observational and interview data.
Observation Study
The observation study focused on 63 teachers drawn from two samples. The first sample came from a statewide survey of fourth-grade teachers of mathematics and science conducted in the spring of 1999. The survey explored how teachers changed their teaching practices in response to the state's fourth-grade mathematics and science tests. This sample included 245 teachers and was designed to be representative in terms of both district wealth and geographic spread (Firestone, Monfils, Camilli, Schorr, Hicks, & Mayrowetz, 2001). These teachers had responded to two survey scales intended to broadly assess whether the teachers tended toward direct or more inquiry-oriented instructional practices. The direct instruction scale consisted of 11 items and had a reliability of .66. These items had questions that asked teachers how often they did things like "emphasize the importance of following procedures in solving math problems" or "supply detailed procedures in order to keep students focused in mathematics lessons." The inquiry-oriented instruction scale had 19 items and a reliability of .80. Teachers were asked, for example, how often they "have students show or explain a concept in more than one way" (Monfils, Camilli, Firestone, Yurecko, & Mayrowetz, 2000).
We then looked for teachers who scored at extremes on both scales, reflecting four self-reported approaches to teaching. Of 54 teachers thus identified, 22 agreed to participate and were observed during the spring of 2000. Three of the 22 teachers were selected for scoring high on both the inquiry-oriented and direct instruction scales, 6 for scoring high on inquiry-oriented instruction but low on direct instruction, 7 for scoring low in inquiry-oriented instruction but high on direct instruction, and 6 for being low on both. Using the same scale-based selection criteria, we also included observation and interview data from 10 additional teachers from the survey sample who had participated in a preliminary observational study in the spring of 1999 to help validate the survey scales. Thus, the combined distribution of self-reported approaches to teaching among the selected teachers from our representative sample was 5 high inquiry-high direct, 12 high inquiry-low direct, 8 low inquiry-high direct, and 7 low inquiry-low direct.
The second sample came from a study of professional development provided by districts working with institutions of higher education (the institutions of higher education were receiving funding from the New Jersey State Systemic Initiative to carry out at least some of their professional development activities in the districts). Seven districts were selected as actively working with colleges or universities who provide teacher education in elementary mathematics. The districts varied in adequacy of funding and in geographic region of the state. Within each district, mathematics coordinators chose teachers who participated actively in the professional development programs. Thirty-two teachers were selected from these districts, and 31 of these teachers were observed during their mathematics lessons.
Although the sample of teachers was not strictly speaking random and not large enough to use the conventional tools of survey sampling, two things can be said about it. As indicated in Table 1 , the observation sample of 63 teachers is roughly representative of the state of New Jersey in terms of district wealth as indicated by District Factor Grouping (DFG), a composite measure of district wealth that includes such indicators as family income, occupation, the amount of poverty, and several measures of education. New Jersey has eight district factor groups that range from poorest (A) to wealthiest (J) that can be grouped into four wealth categories: A/B, CD/DE, EF/GH, and I/J. Second, this sample of teachers appears to be one that would be likely to adopt the NCTM-related instructional approaches embedded in New Jersey's state standards. From past descriptions of American teaching in general (Cuban, 1993) and in mathematics in particular (Stigler & Hiebert, 1999) , the fact that almost half the teachers report that they regularly use inquiry-oriented approaches appears unusually high. Moreover, the second sample was chosen from districts that were actively involved in professional development aligned with both state and NCTM standards. Thus, the results from our study probably overreport changes in the direction of state and national mathematics standards. Note. The DFG categories range from A representing the poorest districts to J representing the wealthiest districts.
Observations
Fifty-eight of the 63 teachers were observed for two mathematics lessons and five teachers were observed once for a total of 121 classroom observations. The classroom researcher kept a running record of the events in the classroom, focusing on the activities of the teacher as well as capturing the activities of students. The field notes included records of all problem activities and explorations, the materials used, the questions that were posed, the responses that were given-whether by students or teachers-the overall atmosphere of the classroom environment, and any other aspects of the class that they were able to gather. They were also asked questions about their beliefs about the ESPA, whether they were under pressure from any direction to get students to score well on the ESPA, and about any opportunities they had to improve their mathematics teaching whether related to ESPA or not.
Coding
While observations were underway, researchers conducted detailed analyses of records of classroom observations, seeking to pinpoint important themes or issues that could be explored through the classroom observation data. As the observations drew to a close, we adapted several preexisting coding schemes to be used for coding the classroom data. These were based on the works of Stein, Smith, Henningsen, and Silver (2000); Hiebert (1997, 1999 ); Stein and Smith (1998); Davis, Wagner, and Shafer (1997); and Hiebert and Wearne (1993). We selected these coding schemes because they reflected ideas about effective mathematics instruction as indicated in national and state standards, such as attention to the mathematical discourse that emerged; the opportunity for conceptual understanding to take place; the nature of student conjectures; the opportunities that students had to share ideas and defend and justify solutions, etc. They were also chosen because we felt that such schemes would supply information on the nature and use of reported strategies (e.g., manipulatives, small-group instruction, use of different types of problems and activities, questioning strategies). In sum, for our purposes, the schemes captured the extent to which the teaching that was observed reflected the type of teaching that is advocated in state and national standards. In collecting and analyzing the data, we did not limit ourselves to the particular actions of the teachers; rather, we examined the ways in which both students and teachers interacted with each other, the mathematical ideas, the problem-solving experiences, and the entire classroom experience. Throughout, we were interested in the ways in which the entire series of classroom events unfolded, and we worked together to shape the teaching and learning experiences that occurred (Shafer, 2001) .
A preliminary coding scheme was tried out on about six observations before it was agreed upon. We then created a sheet of code definitions and held a training session for coders involved in the activity. Several codes were eliminated because they were either repetitious or ambiguous. Ultimately, a coding instrument was developed that incorporated 18 dimensions, along with detailed descriptors of each coding category.
In developing that scheme, six members of the research team who collectively represent a wealth of educational experience including elementary and mathematics classroom teaching, supervision, teacher training, and mathematics education research, conducted coding of the classroom observations. Two individuals independently coded each observation, with at least one coder being an experienced mathematics education researcher. The other coder had extensive experience in elementary education. After independent coding, raters sought to reconcile their differences and were successful in all but 2 of the 108 cases. In those two cases, another mathematics education researcher discussed differences with the raters and helped them to reach agreement. Upon completion of the coding, interrater reliability for each dimension was calculated as the rate of direct agreement in independent coding, that is, the proportion of occasions in which coders gave matching scores prior to reconciliation. After independent coding, 18 of the 20 original dimensions had an interrater agreement that ranged from a high of 100 percent to a low of 70 percent, and thus were retained for analysis. The 18 retained dimensions, coding options, response frequencies, and interrater reliabilities are given in the Appendix.
Interview data were transcribed and entered into a qualitative data analysis software package. Interviews were sorted by question. Responses were analyzed in clusters, as there was considerable overlap in responses given to individual questions. Within each cluster, responses to specific questions on test preparation practices were reviewed and coded according to emergent themes.
RESULTS
Using data from our study, we next describe the changes the teachers said they were making and present information about observed practice. We then use what teachers said about incentives and learning opportunities to explore the discrepancies between reported and observed practice.
Self-Reported Changes
Generally, teachers reported changes in practice in a direction, at least in principle, consistent with state and national standards. Teachers reported that ESPA encouraged them to implement more inquiry-oriented instructional practice by adopting a more conceptual approach and by engaging students in a wider variety of activities. As one teacher explained, "It's become my philosophy to teach them the concepts before, just, you know, ramming these rote facts down their throats." Another teacher said, "We no longer hand out a math page [i.e., worksheet] and tell the kids to do 20 problems." Four of the 58 teachers who described their changes in response to the test made general comments such as the following: "[ESPA is] forcing teachers who may have gotten caught in a rut to evaluate their teaching style because they just won't be able to do it if they don't teach to standards. They just can't get kids up to par." Several others made more specific comments that the presence of ESPA was encouraging them to use teaching methodologies like manipulatives or have students respond to more open-ended questions.
Overall, the teachers mentioned four general changes: having students explain their thought processes, using manipulatives, emphasizing problem solving, and working on getting students to write more about mathematics. We use these as basic "themes" in the sections that follow.
Twenty-five of the 58 teachers interviewed (43%) talked about trying to get students to explain their thinking in more detail. According to one teacher, "[the part] that I guess I really didn't do a lot of before is really get the students to start to learn how to explain their thinking. To explain what they were doing. Sometimes they do it in writing; sometimes they do it to a partner. Sometimes they do it to me." One technique the teachers often used to encourage student explanation was the use of more open-ended questions on tests and in class; this was mentioned by 19 teachers (33%). Eight teachers (14%) talked about using more "how" and "why" questions in their whole-group teaching. One described this as working on "critical thinking skills" instead of "feeding them the answer." Eight (14%) also talked about using small-group instruction so students would explain their work to each other.
Another theme involved using manipulatives and was mentioned by 26 teachers (45%). The ESPA has questions that involve at least written or pictorial descriptions of manipulatives. Many teachers felt that students who are more familiar with some of the current manipulatives can therefore better respond to those questions. As one teacher said: Another teacher noted that:
... some things that I would never have thought to be concrete can be made concrete if you think about them in a little different way. I mean even, really even division ... Based upon the way I learned it, I would never think to do division by actually breaking up and sharing. We used the circles, but I mean it could have been done with a big pile of M&M's.
The third theme involved a greater emphasis on problem solving, mentioned by 22 teachers (38%). The meaning of problem solving was not always clear from the teachers' comments. Some teachers used it as a contrast to computation. As one teacher noted, she tries to "balance problem-solving and computation." Other teachers used problem solving to refer to exploring different strategies for solving what might be considered to be conventional math problems. Some teachers noted that they actually gave students a set of strategies (i.e., heuristics such as draw a picture, think of a simpler problem, work backward). At other times, teachers talked about learning to decode word problems as problem solving. One teacher said, "We do a lot of work with problem-solving skills, just the basic skills of how you read a problem, how do you find the question, how do you find the information that you need, how do you check to see whether your solution is logical and can solve it a couple of different ways." This emphasis on word problems reflects in part the use of open-ended problems on the ESPA.
Finally, 23 teachers (40%) said that they emphasize writing to prepare their students for the ESPA. One teacher said that she now had her students "write all the time for all subjects." Some teachers used writing to have their students explain their line of thinking in mathematics. In fact, 12 teachers said they had students keep journals in mathematics as well as other subjects. One teacher described how she linked class discussion and writing to help students improve their capacity to explain and to cope with the state test:
Having them express themselves in math .... Just explanation, either verbal, [or] "OK, now write it down in your journal for me." I do like to have class discussion, cause some kids are still not quite sure what to write. But they can tell me. So then I build their confidence and say, "That's exactly what you can write down. Do you think you can do that for me?" I model a lot about how to do that. Just give them, you know, off-thecuff in the morning, explain to me how to do this division problem. And they just have to verbalize it. It's amazing how that's a struggle for them-the more you get them to do it, they don't, you know, blink an eye at it. So I figure that for ESPA, when they see that, they're just gonna go, "OK."
Many teachers said they had made these changes because they were now using materials similar to those on the state test. Twenty teachers (34%) said they used commercially available test preparation materials, and another 17 (29%) said they used sample problems. These problems might have been downloaded from the state Web site or developed by the teachers themselves. Practice for the test varied, with some teachers focusing their preparation activities in the month before the exam was given. Others gave sample problems at least once a week from the beginning of the year. Some teachers used ESPA problems as a "problem of the day" to start class, whereas others gave timed exams to give students a feel for what taking ESPA would be like.
In comparison, only a few teachers said that they taught or reviewed test-taking skills in order to prepare their students for the ESPA. Very few teachers mentioned issues such as stress management, advising students about good "test week" habits including early bedtimes and eating breakfast, time-saving procedures, process of elimination, and going over how to read directions.
Observed Practices
To better understand the interview and coding data, we provide a more detailed analysis in terms of classroom practices, the nature of the tasks used, and the discourse that took place. Three main results are described next. Where relevant, we include excerpts from the Appendix in a table so that the results can be used to illustrate the results.
Result 1: Teachers incorporated specific activities without changing their basic approach to teaching.
Our interview data confirmed findings from other research studies that many teachers equate the teaching called for in the state standards and assessments with a reduction in "telling and showing" and an increase in the use of several strategies. These strategies include the use of small-group instruction, manipulatives and other hands-on types of activities, and the use of real-life problem activities (Simon & Tzur, 1999; Stigler & Hiebert, 1999) . Our classroom observations indicated that these strategies were heavily used among this group of teachers. Table 2 contains excerpts from the Appendix for codes that support these findings. For instance, teachers used manipulatives (Code II) in about 60% of all observed lessons. Similarly, students worked in groups (Code III) for at least a portion of the time, and in almost 65% of all lessons. In almost two thirds of all observed lessons, teachers made an effort to connect the lessons to the students' real-life experiences (Code XI). The adoption of specific strategies was not accompanied by a change in overall approach to teaching mathematics, however. For example, although manipulatives were used extensively, they were used in a nonalgorithmic manner in less than 19% of all observed lessons. This essentially means that the manipulatives were used in ways that did not foster the development of conceptual understanding. In fact, in almost two thirds of the lessons where manipulatives were used (47 of 73), they were used in a very procedural manner in which the teacher told the students exactly what to do with the materials, and the students did it as best they could. At other times, teachers used manipulatives to demonstrate a particular procedure to the class.
As an example, consider one lesson where the teacher attempted to have her fourthgrade students solve a problem using chips while working in a small-group setting. The teacher, who we call Ms. J., placed students in teams of four to work together to solve the following problem: "There are 84 fourth graders and because they've done so well, Ms. J. has decided to take two thirds of them out to dinner with her.
... So I'm trying to find out what is two thirds of 84?" This teacher distributed the chips to the students and told them to work on the problem using the chips and not using paper and pencil. Many students began to separate the chips into four different groups, which was not the strategy that Ms. J. had expected. In the excerpt above, Ms. J. directed the students to make three groups of chips "because two thirds means two out of three groups. So if you have a pile of 84, then you need to make three groups." This was done with little further discussion of, for example, why three groups were needed in this particular problem, or why the "three" in the denominator of the two thirds is used to determine the number of groups of chips that the students should have. Although the teacher said that the denominator tells what number of equal groups to divide by, there was no discussion of why that is so, or how that maps onto the concrete representation. Further, the fact that some teams were dividing the chips into four piles rather than three revealed that some students did not have a clear (or even any) understanding of why the teacher felt that three groups were needed-or indeed if three groups were needed. In fact, many students appeared to be confused throughout the course of the entire lesson. This excerpt also demonstrates another common thread in many lessons--although students could touch manipulatives, they had little opportunity to develop their own solutions to the problem or consider the relationship between the problem activity and the concrete (or alternative) representations. In fact, when Ms. J. saw that the students were not getting the answer that she wanted, she told them to gather up their chips and distribute them in a different way. During this segment, she used an entirely different model for the solution. Few students understood how the different representations connected to each other, the algorithm, or to the problem activity. Further, it is not clear that Ms. J. ever realized this lack of understanding. In her postlesson interview, Ms. J. acknowledged that there was some confusion, but felt that the lesson went well: "I think the manipulatives and the hands-on experience worked well, and I think the cooperative groups with them working together and learning from each other worked well." Wanting to learn more, the interviewer specifically asked her about the different ways in which she instructed the students to use the materials. The interchange between the interviewer (Int) and Ms. J. follows: Int:
At first you started out with having to break the 84 into three groups, and you let them try that and see what, and you talked about why you didn't think that that worked and you had them go back and put them into groups with only three.
Ms. J.: Because I wanted them to see the vision. And they kept saying to me--because they knew the algorithm because I showed it to them on Friday [the class before], but a lot of them kept telling me to make groups of three. And then I went ahead and did the algorithm to show them that it wasn't making groups of three, but indeed putting three in each group. I could have told them that they were wrong, but would they have understood it if I hadn't gone back and showed them what they did wrong?
That's what I was saying in my mind. Like after they went ahead and they said "well you're supposed to divide what, three into 84," and they got 28. But, when they looked on their desk, they didn't see 28, they saw these three piles. They didn't see their 28 groups that they were looking for.
This example highlights the difficulty some teachers had in making meaningful use of manipulatives to help students build ideas. It also illustrates the difficulty many teachers had in listening to, or closely observing, the mathematical thinking of their students. Although the teachers did use concrete materials, they were either unaware or not sufficiently used to considering how the different representational systems were connected or how the concrete objects mapped into the problem situation or symbolic representations that were used. Indeed, the teacher whose work is highlighted above was by no means atypical. She appeared to make no distinction between the use of a concrete manipulative and the development of mathematical ideas.' Having concrete materials appeared to be what mattered most, not how they were used, or the level of understanding that was elicited.
2 Dienes (1964) encouraged teachers to provide students with opportunities to consider many different embodiments of a mathematical idea in order to help them better understand the concepts involved. He never suggested or implied that the materials themselves embody the mathematical idea. Clearly, a wooden chip cannot embody the notion of division. In fact, the same concrete material (in this case, the chip) can symbolize many things and might even be used nonsymbolically in other situations (Cobb, 2000) .
Result 2: Teachers continued to assign the same kinds of mathematical tasks they had in the past. Table 3 includes the codes and related data supporting this result. We categorized mathematical demand of tasks (Code I) as memorization only; doing procedures where the focus was on producing correct answers rather than developing mathematical understanding; doing procedures to develop a deeper understanding of mathematical concepts or ideas; or doing a mathematical task that requires complex and nonalgorithmic thinking (Stein & Smith, 1998) . About 75% percent of all tasks fell into the first two categories (memorization or doing procedures in an algorithmic manner). Only 2% of all observed lessons involved situations where students were required to do what is characterized as complex and nonalgorithmic thinking (see "doing math"). We also examined tasks type (Code V)-whether the task involved practice of routine problems (which are also called practice tasks) or nonroutine types of problems (which are also called nonpractice tasks). With practice tasks, the teacher demonstrates or develops a procedure, such as long division, and then assigns a number of similar problems on which students are to repeat the same procedure (Stigler & Hiebert, 1999) . Alternatively, in a nonpractice task the student may be required to invent a new solution method, analyze a mathematical situation, or generate a proof. Based on our coding, practice tasks predominated, constituting almost 80% of the observed lessons.
The following lesson illustrates the practice approach that typified many lessons. Ms. V. wanted the students to learn about finding the average (arithmetic mean), the median, and the range of a set of numbers. She had already prepared a chart, which was affixed to the wall, that stated the following: Steps to find the average: Lessons were also coded for whether the type of knowledge those students used was definition/procedural or more conceptually oriented (principled/conceptual knowledge) (Code VII). According to our coding of the lessons, procedural knowledge predominated; it was the only kind of knowledge needed in 85% of the lessons we observed. For example, in the excerpt above, the students had only to follow Ms. V.'s rules in order to solve the problems.
Many teachers felt that they had to use procedural approaches in their instruction. They often said this was necessary because the students were having trouble understanding what to do, and they did not feel that the students could understand it any other way. For instance, Ms. T. wanted to teach students how to use long division with larger numbers. When she noticed that the students were having difficulty, she said: OK, boys and girls, we are having a lot of problems, and that is OK. I understand that this is hard, but you need to understand the steps. Divide, multiplication, subtract and bring down. Does Macdonald's Sell Burgers (the D in does stands for divide, the M in Macdonald's stands for multiply, the S in Sell stands for subtract, and the B in burgers stands for bring down). She continued the lesson by having the student's practice several long-division problems using the steps.
Result 3: Classroom discourse did not foster substantive conversations among students.
Many teachers reported that they were interested in having students explain their reasoning. They also said they were interested in having students find and understand multiple strategies for solving problems. Frequent comments included the following: * I am emphasizing solving problems using their own words; * I encourage them to understand that there may be more than one solution to a particular problem, and I would encourage them to use a variety of methods to solve a particular problem; * I want students to explain their answers and understand why and how it works; and SI encourage students to find their own answers by themselves through discovery.
Although many teachers said that they wanted students to explain their own answers and to consider multiple strategies for solving problems, they rarely insisted on such activity. To examine this, we looked for instances where the teacher encouraged students to reflect on the reasonableness of their responses. Data that support this result appear for Code XVI in Table 4 . In almost 80% of all cases the teacher rarely asked students whether their answers were reasonable. If a student gave an incorrect response, another student provided, or was asked to provide, a correct answer, but there was little discussion of an appropriate strategy to solve the problem. In another 15% of all cases, the teacher may have asked students if they checked whether their answers were reasonable, but did not promote discussion that emphasized conceptual understanding.
For example, Ms. V. was instructing the students on how to find the median of a set of numbers. In so doing, she had chosen problems with an odd quantity in the set:
Ms. V.: To get the median, take the number in the middle.
Boy:
It always has to be an odd number? Ms. V.: No, for right now, it will be. (She proceeds to write another problem on the board and instructs the students to find the mean, median, and range.)
Rather than use opportunity to discuss what would happen in the event of an even quantity of numbers with all of the students, she noted in her interview (when the interviewer prompted her to talk about that incident) that "I showed him on the way to lunch," adding that "I usually give them the skills first." When students were provided with opportunities to talk about their answers or strategies, they usually simply stated answers to problems and did not elaborate on their solutions. When a student was asked to share his solution, often he would respond with a numerical answer such as "5" or a procedure such as "you should add." Students were rarely asked to explain how they got their answer, or how they arrived at their particular strategy. In fact, students only explained their responses or solution strategies in a way that went beyond the execution of procedures in 6% of the observed classes. Sometimes teachers would ask for an explanation for using a particular operation but would not encourage students to expand upon their answers or move beyond simplistic responses. For instance, when students in Ms. 
The picture books. 3) The teacher encouraged students to 7 6 reflect on the reasonableness of their answers, and the discussion involved emphasis on conceptual understanding. XIII. Student 1) Multiple strategies were not elicited 83 69 strategies from students. 2) Different problem-solving strategies 15 12 were rarely elicited from students or only briefly mentioned by the teacher. I had to add them together and I got $50. Ms. P.: As you can see, the first group told us which strategies they used. They used guess and check, and they used pencil and paper, and then they used props.
Notice that Ms. P. refers to the strategies as using paper and pencil, props, or guess and check. This teacher appears to be referring to the types of heuristics, or mental operations described by P61ya (1957, 1967) . However, Ms. P. sees the use of props or paper and pencil as the strategy. For her, the student explained his strategy when he stated "paper and pencil and guess and check." He never shared how his "guess and check strategy" was used or how his guesses might have been revised and refined as he worked on the problem. In this case, the heuristics themselves were the strategies, rather than the means by which a student can approach a problem for which a solution is not clear. Although many teachers said they wanted to encourage students to find and share multiple strategies for solving a problem, they rarely did so, as shown by the data for Code XIII in Table 4 . In almost 70% of the lessons observed, multiple strategies were never elicited from students, and in an additional 12% of all cases, multiple problem-solving strategies were only rarely elicited. Moreover, based on the data for Code XIV in the table, in 73% of all cases, the teacher was interested only in correct answers. Although we agree with the importance of finding correct answers, understanding how to use the answers in the context of the problem activity and being able to use the solution strategy in the context of new types of situations are also very important. Yet, most teachers only wanted to hear an answer. They rarely asked the students to discuss, defend, or justify their solution strategy. In fact, the majority of the teachers' remarks about student responses were neutral short comments such as "OK" and no attempt was made to use students' responses to further discussion. In about 20% of all cases, the teacher did establish a dialogue with the student by asking probing questions, however, in only 7% of all cases did the teacher use students' statements about mathematical ideas in a way that opened up the discussion to include other students' ideas. Not surprisingly, in two thirds of all lessons, students were not afforded any opportunity to make any conjectures.
Further, we found that for Code XV in Table 4 in more than half of the observations (58%) teachers did not use student inquiries, comments, or observations as a guide for instructional decisions. In about 26% of the cases, a student's comment could have led to rich or important discussions, but the teacher did not pursue it. In only 16% of all cases did the teacher appear to use students' inquiries, comments, or observations to make instructional decisions. Finally, as shown for Code XVII in the table, when working together in groups, students only discussed alternative strategies with their peers in about 11% of the observations.
Policy Issues Involving Incentives and Learning Opportunities
Teachers provided mixed reviews of the ESPA. Of the 60 teachers who commented on the test's quality, 38 offered positive comments and 39 negative ones; many teachers had both. In their positive comments, teachers said that the ESPA was better than past state tests and that the overall quality of the test was good. Some teachers noted that it tested more important aspects of achievement. One said, "I can understand why [ESPA] matches, you know, the demands that are placed on these kids for the future. I can understand the need to enhance communication and problem solving." Teachers also pointed to difficulties. They said that the test was too long (23 teachers) and too hard (23 teachers) and that it "put them under more pressure" (21 teachers). Four mentioned that pressure came from parents, and six said that it came from administrators.
These mixed reviews suggest that although several teachers felt some level of pressure, they were not under the overwhelming pressure coming from strong incentives, such as some level of punishment to the student, teacher, school, or district for poor performance, as in some other states. They did feel some pressure, but it occurred inconsistently and was rarely overwhelming. For instance, in response to general questions, of 60 teachers only 2 thought that test scores played a role in their evaluations, and 4 teachers talked about more general pressure from the principal. Sometimes this was part of a general sense of pressure, as in the case of a teacher who said, "the administrators have been on our cases to increase the scores. But not giving us any techniques as to how to do it." Three others said their principals did not emphasize ESPA, or as one put it, "He doesn't make you nuts about it." On the other hand, there appeared to be more attention coming from the central office. Fourteen teachers said their curriculum coordinators provided some form of pressure or support to raise ESPA scores. The support, in these cases, focused on instances where the curriculum coordinators aligned the textbook with the standards or made special efforts to get teachers the materials they needed. Six teachers also mentioned pressure or support coming from their superintendents, with whom teachers work less often. More teachers said that the district was generally more supportive (mentioned 23 times) than pressuring (mentioned only 3 times).
Often pressure was perceived as being in response to the threat of some kind of sanctions on the district rather than a concern about test scores as an indicator of student performance. Thus, one teacher said, "I'm hoping that what's gonna happen is, we're gonna get to where they want us to be and then leave us alone. Let it level off and just say, OK. This is fine." A few people mentioned that their districts were motivated by the need to look good or for better publicity. In other research (Firestone, Monfils, & Camilli, 2001 ), we have suggested that this pressure was somewhat more pervasive in the districts serving large numbers of poor and minority students. Test scores were lower there and those districts were generally under greater scrutiny.
Teachers did report on several different types of learning opportunities. While it was difficult to assess their quality, teachers' comments suggest that most were short-term events and perceived to be more focused on responding to the state test than on dealing with more fundamental issues of mathematics education. Of the 60 teachers, 26 of them reported that their districts offered workshops to help them understand the ESPA. This often included attention to the kind of instructional practices or content alluded to in the state (and national) standards. The teachers noted that these workshops, generally speaking, were short term and lead by consultants, some of whom were associated with the publishers of curriculum materials. There was also the occasional workshop on how to do such tasks as computerize one's grade book. This, it was noted by the teachers, did little to improve content or instructional methods. Some of the teachers questioned the point or purpose of the workshops they attended. For example, one teacher described a program that appeared to focus on discrete mathematics as nothing more than a series of "brain teasers ... you know so it really wasn't anything new at all."
As noted above, some of the professional development that was offered was intended to introduce teachers to new instructional practices or strategies in the hope of attaining higher student scores: And I learned that the children need to do the things hands on, because they need to see it, they need to feel it, they need to understand it. And basically everything in my classroom, to the best of my ability, I try to do it hands on. Use the terms that are in the ESPA. I do a lot of research. I read a lot of things that are expected on the ESPA. And Ijust try to bring it. Unfortunately it sounds like that I'm teaching to the test, but in a way I am.
Teachers also stated that at times the professional development was focused on examining student work or products. The purpose, as articulated by the teachers, was to help students learn how to provide better answers, so that they could score higher. The following excerpt documents this perspective:
They [the professional development providers] finally gave us something where they showed actual students' work and we have been asking for that for three years .... And you know we're able to show [previously worked problems] to the students.... And um just showing them you know, well, as I said before, this one got a 3 [referring to the rubric], he or she included everything, you know, they have a point for this, a point for this, a point for this. Look at this, too. What could we have done to have gotten a 3? That kind of thing. So we'll be doing work on that.
Beyond workshops provided by people external to the district, 12 teachers mentioned that district curriculum staff provided them with ideas about how to improve scores. One teacher noted that her supervisor showed her "how to benchmark tests." But it was duly noted that "it's really in our hands. It's our classroom, our kids." Not all the learning opportunities took place within the district. Four teachers mentioned that either the district brought in outside experts or sent teachers to mathematics-related events outside the district. As one teacher explained:
We became very interested in NCTM Standards. They have allowed us to go to regional and national conferences. First of all so that we could embrace the idea of how we were gonna write a curriculum, and that wasn't just one person. We sent a whole team of people and it was representative of every grade level and of different schools. When that team came back we began to show the other teachers what we had brought back.
Even though a large number of teachers were involved, the brevity of such interactions suggested that it would be difficult for these experiences to lead to major changes in practice.
Overall the professional development, as indicated by the teachers, consisted of short-term learning opportunities that touched on issues related to mathematics education but rarely provided the depth and follow-through to help teachers change practice. Indeed, many teachers maintained that the focus of the professional development touched on important issues to them. Our classroom observation data provides evidence that this type of short-term professional development did not promote fundamental change in practice.
This remains a common pattern in the United States (Hawley & Valli, 1999). One district involved in our study proved an exception to this pattern. This district had a long history of helping elementary teachers teach mathematics in more meaningful ways that targeted conceptual understanding. This effort preceded the state standards and new assessments and began with a subset of elementary teachers. By the time of this study, the district had a mathematics coordinator with a strong background in teaching that field; it was networked with professors in a university that shared its approach to mathematics education, and-to some extent through the university-it was able to get external funding to work on mathematics education improvement over many years. Through experienced teachers, a researchoriented principal, a university partnership, and the mathematics coordinator, the district had an ongoing, consistent program for improving mathematics instruction. By and large, the most sophisticated mathematics teachers observed in this study came from this district. However, this effort had been underway so long that it was clearly not a response to the state standards and assessments.
In sum, interview data indicate that most teachers had few opportunities to engage in long-term professional development. Rather, they participated in short-term workshops offered by a combination of people including consultants, district supervisors, and college partners. Much of the content that teachers had access to focused on short-term strategies for dealing with the test rather than new ways to teach mathematics. In the rare instances when in-depth experiences were more the norm, the teachers tended to teach in ways that were substantially different from their counterparts in other districts, as perceived by our observers.
CONCLUSION
Efforts to sort out the effects of state testing on teaching continue within a highly charged political atmosphere. We have suggested that it is important to understand how state tests interact with policies intended to promote accountability and to provide learning opportunities for teachers. Moreover, it may be especially important to understand the consequences of tests alone, isolated from other policies. New Jersey provides a particularly interesting case for the study of the effects of testing on teaching because it does provide limited accountability measures as well as learning opportunities.
Interviews and observations suggest that a test without additional policy support is likely to have modest impact. The basic pattern in our findings is that teachers adopted the language of reform and specific practices like the use of manipulatives and small groups. However, the teachers essentially incorporated these practices into what has been the common American mathematics paradigm as described by Stigler and Hiebert (1999) and others. While espousing an appreciation for conceptual understanding, the teachers emphasized having students practice operations whether on paper or when using other concrete materials. Although they said they were asking students to explain their work, they provided few actual opportunities for students to discuss or justify their work. In sum, the absence of change was quite notable in our observations. Thus, given the conditions present in New Jersey, neither the fears of those most concerned about state testing (McNeil, 2000; Smith, 1991 b) nor the claims for the instructional benefits of such testing (Resnick & Resnick, 1992 ) have been borne out in practice.
Why the differences between what teachers report and our direct observation? We maintain that the teachers really believed they have made changes in line with the new standards, and indeed, some changes have been made. This is not unique. Other researchers (e.g., Simon & Tzur, 1999; Spillane & Zeuli, 1999) have also reported that teachers may be using the language of reform such as teaching for understanding or teaching problem solving and indeed have implemented some of the strategies associated with reform such as using manipulatives and small-group instruction but without incorporating the deeper and more substantive changes advocated by the reform (NCTM, 2000) . The teachers that we studied had been introduced to these ideas in part by the tests themselves and preparatory material describing the tests and in part by the professional development provided by their districts. However, our results indicate that although tests can trigger reflection on practice, they provide insufficient guidance to support deeper change. Moreover, as far as we can tell from the teachers' own comments, the professional development component lacked the depth and the follow-through to help teachers really understand the new ideas about mathematical instruction embedded in both state and national reforms. Thus, when teachers adopted the use of manipulatives but use them in an algorithmic way, they really believed that they were using those manipulatives effectively. More generally, because the teachers had been introduced to the strategies stated above without changing their views about mathematics teaching and learning, they tended to incorporate new activities into old instructional practices and reported they made changes that outside experts did not see.
The other popular hypothesis is that teachers will change more if incentives are strengthened, especially if they feel more pressure to change practice. This hypothesis has been built into recent federal legislation, most notably the No Child Left Behind Act that provides for a series of remediation and punishments for schools where test scores do not improve rapidly enough. This hypothesis is difficult to explore in New Jersey because the state did not provide strong sanctions. However, we were able to examine variation in perceived incentives between districts. Survey data collected as a part of this project but reported elsewhere (cf. Firestone, Schorr, & Monfils, in press) indicate that where teachers feel more pressure, they report increasing their "didactic" instruction-that is, telling students exactly how to solve problems using algorithms and procedures with little or no attention to understanding. It did not increase the kind of standards-based instruction that is so rare in New Jersey. This finding is congruent with our observations. Teachers' failure to adopt more standards-based instruction reflected their lack of understanding of that approach. In most cases, they thought they were doing it and could not recognize that they were not. This kind of problem is not solved by strengthening incentives.
Although the learning opportunities that districts provide are of limited value for building teachers' capacity, the incentives available support only modest motivation to change practice. Most teachers in our study described only modest pressure to bring up test scores. Thus, they had little reason to seek out more standards-based practices and approaches, but they also had little reason to engage in the extreme forms of teaching to the test reported in other states.
A few teachers in our sample came closer to adopting some of the approaches recommended by state and national standards. Within our sample, these teachers were in a district that provided more and better designed learning opportunities for teachers. However, these learning opportunities were not a response to state policy. Rather, this district appeared to be using the state policy to support a reform direction that it had previously adopted. Moreover, its effectiveness reflected its timeline; the district had been working toward such reform longer than the state. Although such districts provide existence proofs of what is possible with the right learning opportunities and internally generated incentives, they offer little insight into how to scale up on a statewide basis.
The New Jersey case suggests that tests alone are a weak policy lever for influencing instructional practice. They can raise issues and sensitize teachers to new practices, but they are not enough to get teachers to shift their basic approaches to instruction. It also suggests that without some form of external guidance, districts are unlikely to provide the kind of professional development that other research has suggested might change instructional practice and improve student achievement (Cohen & Hill, 2001 ).
What we need now is more comparative research to clarify the effects of different combinations of state tests, incentives, and policies promoting statewide learning opportunities. There is a small body of research that has looked at states with more performance-based assessments with and without stronger sanctions (Koretz, Mitchell, Barron, & Keith, 1996; Stecher & Barron, 1999) or with improved learning opportunities (Stecher & Mitchell, 1995) , but in a field that lacks replication (Shavelson & Towne, 2002) , the body of work from which to generalize is limited. As new federal legislation requires states to engage in more student testing, we need a stronger body of research from which to draw inferences on the effects of various kinds of state policies on teaching and learning. Firestone 
